Mesozoic and Cenozoic Basins Formation and Deformation Along the North African Margin*
Francois M. Roure’, Piero Casero’, and Belkacem Addoum®

Search and Discovery Article #30276 (2013)**
Posted August 19, 2013

*Adapted from oral presentation given at AAPG European Regional Conference & Exhibition, Barcelona, Spain, April 8-10, 2013
**AAPGO2013 Serial rights given by author. For all other rights contact author directly.

L IFP Energies Nouvelles, Rueil-Malmaison, France (Francois.Roure@ifpen.fr)

Abstract

Because there is no evidence of vertical offset of the Moho beneath the Mediterranean arcs, we propose a new model of delamination of the
North African continental lithosphere beneath the Central and Eastern Mediterranean arcs, where the ophiolitic sutures of the former Tethyan
Ocean are indeed exposed in the hinterland. According to this model, only the infra-continental mantle of Apulia and the Eastern
Mediterranean has been and is still locally subducted and recycled in the asthenosphere, the northern portion of the African crust and coeval
Moho being currently decoupled from its former, currently delaminated and subducted mantle lithosphere. Late Cretaceous to Paleogene pre-
collisional inversions are well documented in the autochthonous foreland in Algeria, Tunisia and deep lonian offshore, where they predate the
development of the overlying Miocene flexural basin. Post-suture transpression also accounts for late inversions of the underthrust foreland in
the Southern Apennines, northern Sicily as well as beneath the Tellian allochthon in Algeria, whereas trans-tension and strain-partitioning near
the back-stop have locally led to the development of thrust-top pull-apart basins in the Chelif area (Algerian Tell), San'Archangelo Basin
(Southern Apennines), as well as on top of the Mediterranean Ridge off the western coast of Peloponnesus.

Recent oil and gas discoveries have been made in the Southern Apennines and Sicily. The knowledge of these various structural styles, source
rock distribution and timing of their maturation provide useful analogues for assessing early foreland closures versus late subthrust prospects in
the yet under-explored areas of the Algerian foothills, despite the fact that numerous seeps and oil shows have been evidenced, and the
exploration risk in the deep lonian offshore and beneath the Eastern Mediterranean Ridge.
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Introduction

- 1) Ophiolitic sutures, lithosphere thickness and initial
geometry of the North African margin

- 2) Modern Mediterranean basins and mantle delamination

- 3) Architecture and petroleum habitats in the Apennines
and Sicily

- 4) Architecture and petroleum habitats in Northern Algeria

- 5) Deep lonian offshore and similarities between the
Mediterranean Ridge and the Tellian Atlas
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Ophiolitic sutures, lithosphere thickness and initial
geometry of the North African margin
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Ophiolitic sutures, lithosphere thickness and initial
geometry of the North African margin
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What is the value of palinspastic reconstructions
of the Mediterranean Realm?

La région méditerranéenne il y a 110 millions d’années 110 Ma
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For instance, where is the evidence for a former Mesogean
Ocean between Apulia and North Africa?
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What is the value of palinspastic reconstructions?
of the Mediterranean Realm?

From Syn-Rift to Post-Rift Sedimentation
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AAPG Mediterranean Conference, Barcelona, April 8, 2013



© 2010 - IFP Energies nouvelles

The former Tethyan slab is imaged at 600 km beneath the Western Mediterranean

(after TransMed Atlas, Spakman and Wortel)
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(after Bocin, 2010)

Mantle delamination operating below the Moho is obvious
in the Carpathians,
and is likely to occur also beneath the Mediterranean arcs....
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Quaternary Tyrrhenian Extension

Quaternary Uplift Pliocene Tectonic Accretion
and Unroofing

Roure et al., 1991, EPSL
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Mantle delamination occurs below the Mediterranean arcs
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Architecture and petroleum habitats in Northern Algeria
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Architecture and petroleum habitats in Northern Algeria
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Architecture and petroleum habitats in Northern Algeria
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Deep lonian offshore and similarities between the
Mediterranean Ridge and the Tellian Atlas
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Deep lonian offshore and similarities between the
Mediterranean Ridge and the Tellian Atlas

Plio - Quaternary Messinian evaporites Middle-Upper Miocene flexural sequence Paleogene to Lower Miocene series
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Deep lonian offshore and similarities between the
Mediterranean Ridge and the Tellian Atlas
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Deep lonian offshore and similarities between the
Mediterranean Ridge and the Tellian Atlas
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Conclusions
- 1) Mantle delamination occurs in Mediterranean Arcs
- 2) The Mesogean Ocean never existed

- 3) The deep lonian Basin displays the same overall
evolution as the Algerian Atlas and Tunisian Chanel

- 4) The Mediterranean Ridge is a good analogue of the
Tellian Atlas

- 5) The Apulian Indenter was Iinitially much wider prior to
the roll-back of Mediterranean subductions, when
African passive margin extended at the current
location of the Tyrrhenian and Aegean Basins
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